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(57)Abstract: 

PROBLEM TO BE SOLVED: To bring out the optimum capacity 
according to numbers of iron clubs by controlling the surface condition 
of the club faces. 

SOLUTION: In this iron club head set. a plurality of clubs are set from 
the lowermost number of club head (i=1) having the smallest loft to the 
uppermost number of club head (i=q) having the largest loft. In the club 
head set (i=1-9), When the number of a middle club head in the set is 
(m), the coefficient of friction of the club head face is made to satisfy 
the following conditions. That is. when the coefficient of friction of the 
ith club head face is \x\, |ii>|im, and p.m<p,q, further, if (i) is between 1 
and (m). |ni>p.(i+1), if (i) is between (m) and (q), |ii<|a(i+1). 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the iron crab [ which considered two or more books as a set to a club 
head (i=q) of the high yarn count most ] head set whose loft angle is min and a club 
head (i= 1) of the low yarn count to whose loft angle is max most, sets to a crab head 
set of i= 1 - q. and is m (when the number of crab head sets is odd, a number of the 
middle yarn count is set to m.) about a number of the middle yarn count of a crab head 
set. Moreover, when a number of the yarn count on ml and middle is set to m2 for a 
number of the yarn count under middle when the number of crab head sets is even, 
and various kinds of values in a club head of the middle yarn count are specified it 
supposes that these two averages are used, and a sign m is attached and shown for 
convenience. ** ~ an iron crab head set with which coefficient of friction of a face 
side of said club head is characterized by fulfilling the following conditions when 
carrying out muwhen setting coefficient of friction efface side of i-th club head 
0=1 -q) to mui 1>mum And mum<muq and ~ between i= 1 and i=m (or m1) mu i>=mu 
(i+1) and — between i=m (or m2) and i=q mu i<=mu (i+1) 

[Claim 2] It is the iron crab head set whose loft angle is min. a club head (1= 1) of the 
low yarn count to whose loft angle is max most and which considered two or more 
books as a set to a club head (i=q) of the high yarn count most. Said loft angle sets to 
a crab head set of i= 1 - q. while equipping a face side with two or more slots, and min 
and each greatest club head at least are m (when the number of crab head sets is odd. 
a number of the middle yarn count is set to m.) about a number of the middle yarn 
count of a crab head set. Moreover, when a number of the yarn count on ml and 
middle is set to m2 for a number of the yarn count under middle when the number of 
crab head sets is even, and various kinds of values in a club head of the middle yarn 
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count are specified it supposes that these two averages are used, and a sign m is 
attached and shown for convenience. ** — an iron crab head set characterized by 
said slot fulfilling at least one condition of the following four conditions a1, a2. a3. and 
a4 when carrying out. 

a time of setting a channel depth of an ali position (i=1-q) club head to Di — D1>Dm 
And Dm<Dq and — between i= 1 and i=m (or ml) Di>=D (i+1) and — between i=m (or 
m2) and i=q Di<=D (i+1) 

a time of setting a flute width of an a2i position (i=l-'q) club head to Wi — W1>Wm And 
Wm<Wq and — between i= 1 and i=m (or ml) Wi>=W (i+1) and — between i=m (or m2) 
andi=qWi<=W(i+1) 

a time of setting a gap between slots of an a3i position (i=1 -q) club head to Ki — 
KKKm And Km>Kq and — between 1= 1 and i=m (or ml) Ki<=K (i+1) and — between 
i=m (or m2) and i=q Ki>=K (i+1) 

thetawhen setting to thetai angle which face side [ of an a4i position (i=1-q) club 
head ] and groove face of slot sandwich 1 <thetam And thetamXhetaq and — between 
i= 1 and i=m (or ml) theta i<=theta (i+1) and — between i=m (or m2) and i=q theta 
i>=theta (i+1) 

[Claim 3] It is the iron crab head set whose loft angle is min, a club head (i= 1) of the 
low yarn count to whose loft angle is max most and which considered two or more 
books as a set to a club head (i=q) of the high yarn count most. Said loft angle at least 
min and each greatest club head While equipping a face side with two or more punch 
marks, it sets to a crab head set of i= 1 - q, and it is m (when the number of crab head 
sets is odd, a number of the middle yarn count is set to m.) about a number of the 
middle yarn count of a crab head set. Moreover, when a number of the yarn count on 
ml and middle is set to m2 for a number of the yarn count under middle when the 
number of crab head sets is even, and various kinds of values in a club head of the 
middle yarn count are specified it supposes that these two averages are used, and a 
sign m is attached and shown for convenience. ** — an iron crab head set 
characterized by said punch mark fulfilling at least one condition of the following three 
conditions b1, b2, and b3 when carrying out. a time of setting the depth of a punch 
mark of a bli position (i=1-q) club head to di — d1>dm And dm<dq and — between i= 
1 and i=m (or ml) di>=d (i+1) and — between i=m (or m2) and i=q di<=d (i+1) 
a time of considering as area Si of a punch mark of a b2i position (i=1-q) club head — 
S1>Sm And Sm<Sq and — between i= 1 and i=m (or ml) Si>=S (i+1) and — between 
i=m (or m2) and i=q Si<=S (i+1) 

a time of setting to ki a gap of a punch mark which a b3i position (i=1-q) club head 
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adjoins — kKkm And km>kq and — between i= 1 and i=m (or ml) ki<=k (i+1) and — 
between i=m (or m2) and i=q ki>=k (i+1) 

[Claim 4] It is the iron crab [ which considered two or more books as a set to a club 
head (i=q) of the high yarn count most ] head set whose loft angle is min and a club 
head (i= 1 ) of the low yarn count to whose loft angle is max most sets to a crab head 
set of i= 1 - q, and is m (when the number of crab head sets is odd. a number of the 
middle yarn count is set to m.) about a number of the middle yarn count of a crab head 
set. Moreover, when a number of the yarn count on ml and middle is set to m2 for a 
number of the yarn count under middle when the number of crab head sets is even, 
and various kinds of values in a club head of the middle yarn count are specified it 
supposes that these two averages are used, and a sign m is attached and shown for 
convenience. ** — an iron crab head set characterized by ten-point 
average-of-roughness-height R of a face side fulfilling the following conditions c1 
when carrying out. 

a time of setting the ten-point average of roughness height of a face side of a c1 i 
position (i=1-q) club head to Ri — R1>Rm And Rm<Rq and — between i= 1 and i=m 
(or ml) Ri>=R (i+1) and — between i=m (or m2) and i=q Ri<=R (i+1) 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the iron crab 
head set which has improved the spin engine performance of a hit ball so that the 
optimum performance according to the yarn count can be demonstrated by controlling 
the surface state of the face side of a club head. 
[0002] 

[Description of the Prior Art] the ball after the flight distance engine performance for 
a loft angle to fly a ball to a distance more with the small low yarn count relatively, as 
for an iron golf club is required and a loft angle falls with the large high yarn count 
relatively conversely on the ground — rolling (it being hereafter called "a run") — it is 
demanded of the so-called control engine performance to control. It is desirable to 
reduce the amount of backspins of the hammered~out ball, in order to improve said 
flight distance engine performance generally, and it is effective to enlarge the printing 
angle of a hit ball by this, and in order to improve said control engine performance 
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conversely, it is effective to give many backspins with the hammered-out ball. 
[0003] JP.61-272067A JP,2-228980A JP,2-228981 A JP.9-192274.A. etc. are 
proposed as an iron crab set aiming at attaining these military requirements 
conventionally. 

[0004] By these proposals, the depth, such as a slot formed in the face side of a club 
head, and a punch mark, width efface, magnitude, a configuration, an arrangement gap, 
and by changing the surface roughness of a face side etc. according to the yarn count 
of crab further The technique shown in drawing 7 in which the club head of the small 
low yarn count sets up coefficient of friction of a face side small, and the club head of 
the high yarn count sets [ a loft angle ] coefficient of friction of a face side as reverse 
greatly relatively like a curve LI is adopted. In addition, in JP,61-272067,A, it is also 
indicating that the club head of the low yarn count enlarges coefficient of friction of a 
face side as shown in a curve L2. 
[0005] 

[Problem(s) to be Solved by the Invention] However, when coefficient of friction of 
various experiments of this invention persons and the face side of the club head of 
the high yarn count was enlarged, the amount of backspins of the ball which surely 
was hammered out could increase, and could improve the control nature of a hit ball, 
but in the club head with the comparatively small yarn count, when coefficient of 
friction of a face side was made small, it became clear that there was orientation 
which the amount of backspins of a ball increases slightly contrary to the conventional 
anticipation. 

[0006] The relation between the surface state of the face side of a club head and the 
amount of backspins of the hammered-out ball is shown in drawing 8 among this 
experimental result. Moreover, the relation between the surface state of a face side 
and the printing angle of the hammered-out ball is shown in drawing 9 -12. 
[0007] In addition, in the experiment, out of the iron set, a number three iron (21 
degrees of loft angles), a number five iron (29 degrees of loft angles), a number seven 
iron (37 degrees of loft angles), and four crab of a sand wedge (56 degrees of loft 
angles) were used, and the same conditions performed test forming for the same ball 
(2 piece ball) using the swing robot. Moreover, although each face side of each iron 
consisted of titanium, it compared by the surface state of the three-stage of what 
there is no slot and has the smooth surface (what has the smallest coefficient of 
friction), the thing which there is no slot and has the rude surface, and the thing (what 
has the largest coefficient of friction) which there is a slot and has the rude surface. 
[0008] The printing angle became [ the amount of backspins of the hammered-out 
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ball ] few greatly, as a result the orientation for flight distance to increase was 
checked, so that the anticipation conventional in each iron of No. 3. No. 5. and No. 7 
had conversely large coefficient of friction of a face side as a result of these 
experiments. And knowledge that a printing angle becomes [ the amount of backspins 
of the ball with which the one where coefficient of friction of a face side is larger was 
hammered out ] relatively few greatly in the club head of a loft angle smaller than this 
was acquired in general bordering on 50 loft angles of a club head as a result of the 
further research of artificers. 

[0009] It can be imagined to be what the internal spin of the core portion of the ball 
generated as one cause at the time of the impact of the face side of a club head and 
a ball has influenced to solve such a phenomenon completely theoretically although 
the detailed analysis of the complicated deformation action of the ball at the time of 
impact is further needed. 

[0010] Drawing 1 3 (a) The condition of the impact of a ball is serially shown in - (d). 
Moreover, drawing 1 4 is a graph which shows the relation between the shearing force 
between the core portion (location PI) of Ball B. and covering (location P2), and the 
elapsed time from impact. 

[001 1] As shown in drawing 1 3 (a), the ball B by which impact was carried out deforms, 
is comparatively wide range to the face side 3, and is stuck to it. At this time, Ball B 
received the frictional force M of the direction along this face side 3, and the force 
perpendicular to the face side 3 from the face side 3. and by the former, it was 
thought that the amount of backspins of Ball B increased, so that this frictional force 
M was large. 

[0012] When artificers investigated the process of the impact of Ball B in details 
further, covering B-2 of Ball B traced carrying out the location gap of between the 
location PI shown in drawing 13 , and P2 relatively by the circumferencial direction 
according to the shearing force which pulls this covering B-2 in the direction of 
frictional force ( drawing 1 3 (b)). 

[0013] Such a location gap of the core portion B1 and covering B-2 tends to return as 
the deformation of Ball B by which impact was carried out starts a reload in the 
original condition. This stability hammers out from the face side 3 between the core 
portion B1 and covering B-2 in the location which, as for the above, exceeded further 
the center valve position ( drawing 1 3 (c)) where said location gap of locations PI and 
P2 was lost by the shearing force of hard flow acting. 

[0014] At this time, it was proved into the core portion B1 that it is a backspin that 
the internal spin of the forward direction used as hard flow has occurred, among these 
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the amount of backspins of a ball falls, so that there is much section-spin. 

[0015] Moreover, if coefficient of friction of the face side 3 is made small in general by 

the club head of a loft angle smaller than this bordering on 50 loft angles, in order that 

the internal spin rotated to the forward direction of said core portion B1 may 

decrease, it is thought that the amount of backspins of a ball increases. 

[0016] think out this invention in view of such the actual condition — it is ** and aims 

at offering the iron crab head set which may especially improve further the flight 

distance engine performance in the low yarn count on the basis of improving the 

surface state of a face side according to the military requirement of each club head. 

[0017] 

[Means for Solving the Problem] Invention according to claim 1 among this inventions 
from a club head (i= 1) of most the low yarn count whose loft angle is min A loft angle 
is the iron crab head set which is max and which considered two or more books as a 
set to a club head (i=q) of the high yarn count most, and it sets to a crab head set of 
i= 1 - q. It is m (when the number of crab head sets is odd, a number of the middle 
yarn count is set to m.) about a number of the middle yarn count of a crab head set. 
Moreover, when a number of the yarn count on ml and middle is set to m2 for a 
number of the yarn count under middle when the number of crab head sets is even, 
and various kinds of values in a club head of the middle yarn count are specified it 
supposes that these two averages are used, and Sign m is attached and shown for 
convenience. ** — when carrying out, coefficient of friction of a face side of said club 
head is the iron crab head set characterized by fulfilling the following conditions, 
muwhen setting coefficient of friction efface side of i-th club head (i=1-q) to mui 
1>mum And mum<muq and — between i= 1 and i=m (or ml) mu i>=mu (i+1) and — 
between i=m (or m2) and i=q mu i<=mu (i+1) 

[0018] moreover, in invention according to claim 2. from a club head (i= 1) of most the 
low yarn count whose loft angle is min It is the iron crab head set whose loft angle is 
max and which considered two or more books as a set to a club head (i=q) of the high 
yarn count most Said loft angle sets to a crab head set of i= 1 - q, while equipping a 
face side with two or more slots, and min and each greatest club head at least are m 
(when the number of crab head sets is odd, a number of the middle yarn count is set 
to m.) about a number of the middle yam count of a crab head set. Moreover, when a 
number of the yarn count on ml and middle is set to m2 for a number of the yarn 
count under middle when the number of crab head sets is even, and various kinds of 
values in a club head of the middle yarn count are specified it supposes that these two 
averages are used, and Sign m is attached and shown for convenience. ** — when 
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carrying out. said slot is characterized by fulfilling at least one condition of the 
following four conditions a1. a2, a3, and a4. 

a time of setting a channel depth of an a1i position (i=1-q) club head to Di — D1>Dm 
And Dm<Dq and — between i= 1 and i=m (or ml) Di>=D (i+1) and — between i=m (or 
m2) and i=q Di<=D (i+1) 

a time of setting a flute width of an a2i position (i=1-q) club head to Wi — W1>Wm And 
Wm<Wq and — between i= 1 and i=m (or ml) Wi>=W (i+1) and — between i=m (or m2) 
and i=q Wi<=W (i+1) 

a time of setting a gap between slots of an a3i position (i=1~q) club head to Ki — 
KKKm And Km>Kq and — between i= 1 and i=m (or ml) Ki<=K (i+1) and — between 
i=m (or m2) and i=q Ki>=K (i+1) 

thetawhen setting to thetai angle which face side [ of an a4i position (i=1-q) club 
head ] and groove face of slot sandwich 1 <thetam And thetamXhetaq and — between 
i= 1 and i=m (or ml) theta i<=theta (i+1) and — between i=m (or m2) and i=q theta 
i>=theta (i+1) 

[0019] moreover, invention according to claim 3 from a club head (i= 1) of most the 
low yarn count whose loft angle is min It is the iron crab head set whose loft angle is 
max and which considered two or more books as a set to a club head (i=q) of the high 
yarn count most. Said loft angle at least min and each greatest club head While 
equipping a face side with two or more punch marks, it sets to a crab head set of i= 1 

- q. and it is m (when the number of crab head sets is odd. a number of the middle 
yarn count is set to m.) about a number of the middle yarn count of a crab head set. 
Moreover, when a number (it does not erase) on ml and middle is set to m2 for a 
number of the yarn count under middle when the number of crab head sets is even, 
and various kinds of values in a club head of the middle yarn count are specified it 
supposes that these two averages are used, and Sign m is attached and shown for 
convenience. ** — when carrying out, said punch mark is characterized by fulfilling at 
least one condition of the following three conditions b1, b2, and b3. 

a time of setting the depth of a punch mark of a bli position (i=1-q) club head to di — 
d1>dm And dm<dq and — between i= 1 and i=m (or ml) di>=d (i+1) and — between 
i=m (or m2) and i=q di<=d (i+1) 

a time of considering as the area Si of a punch mark of a b2i position (i=1-q) club head 

— S1>Sm And Sm<Sq and — between i= 1 and i=m (or ml) Si>=S (i+1) and — 
between i=m (or m2) and i=q Si<=S (i+1 ) 

a time of setting to ki a gap of a punch mark which a b3i position (1=1 -q) club head 
adjoins — kKkm And km>kq and — between i= 1 and i=m (or ml) ki<=k (i+1) and — 
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between i=m (or m2) and i=q ki>=k (i+1) 

[0020] Moreover, it is the iron crab [ which considered two or more books as a set to 
a club head (i=q) of the high yarn count most ] head set whose loft angle is min and a 
club head (i= 1 ) of the low yarn count to whose loft angle is max most, sets to a crab 
head set of i= 1 - q, and invention according to claim 4 is m (when the number of crab 
head sets is odd, a number of the middle yarn count is set to m.) about a number of 
the middle yarn count of Moreover, when a number of the yarn count on ml and 
middle is set to m2 for a number of the yarn count under middle when the number of 
crab head sets is even, and various kinds of values in a club head of the middle yarn 
count are specified it supposes that these two averages are used, and Sign m is 
attached and shown for convenience. ** — when carrying out, it is characterized by 
ten-point average-of-roughness-height R of a face side fulfilling the following 
conditions c1 . 

a time of setting the ten-point average of roughness height of a face side of a cli 
position (i=l-q) club head to Ri — R1>Rm And Rm<Rq and — between i= 1 and i=m 
(or ml) Ri>=R (i+1) and — between i=m (or m2) and i=q Ri<=R (i+1) 
[0021] In addition, in this specification, it shall ask for it from relation between the 
force P which required this ball for letting it slide in the height direction of a face in a 
face side and parallel, and said forcing force N while coefficient of friction of a face 
side presses a ball against a face side by the predetermined force N perpendicularly. 
[0022] Moreover, when a flute width of a face side shall be measured based on private 
regulations "a 30-degree measuring method" of R&A and a slot is not established in a 
face side of a club head, in both a flute width and a channel depth, a gap of 0 and a slot 
defines infinity and a groove face angle as 180 degrees, respectively. 
[0023] Moreover, in being the club head by which a punch mark is not prepared in a 
face side, set both the depth of a punch mark, and area to 0, and let a gap of a punch 
mark be infinity. 

[0024] Furthermore, the ten-point average of roughness height of a face side is JIS. It 
shall measure according to "a definition and a display" of the 5th term of B0601 of the 
ten-point average of roughness height (Rz). 
[0025] 

[Embodiment of the Invention] One gestalt of operation of this invention is explained 
based on a drawing below. As shown in drawing 1 , the loft angle alpha is min and the 
iron golf club head set 1 of this operation gestalt considers two or more books as a 
set most fi^om the club head (i= 1 ) of the low yarn count to the club head (i=q) of most 
the high yarn count whose loft angle is max. 
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[0026] The head set 1 of such iron crab is the starter set which for example, the 
number of the yarn counts becomes only from odd number, and 7 sets (1=1-7) to a 
number three iron - a number nine iron. Two or more [ 1, such as a driving iron, 
number two iron, a pitching wedge, an approach wedge, a sand wedge, and a lob wedge 
thru/or ] can be further added to these. And it is desirable for 7-13 of the total 5-13 
numbers of a set to consist of 7-10 still more preferably more preferably, for example, 
[0027] With the operation gestalt shown in drawing 1 . the total number of the set 
which consists of arm heads 2a-2e of 3, 5. 7. and a No. 9 or 1 1 iron (sand wedge), for 
example has illustrated five things 0=1-5). In addition, since each club head 2 is 
specified, said sign "i" is a number attached sequentially from the club head 2 of the 
low yarn count, and it differs from what displays the numbers of the yarn counts of 
actual crab (for example. "5" etc. of a number five iron). 

[0028] Moreover, in the iron golf club head set 1 . a loft angle is for example the 
smallest, it is what has the largest loft angle, and it is desirable [ about 55 - 60 
degrees, and the middle yarn count ] to be set as about 30 - 45 degrees 10 to 25 
degrees. In addition, the arm head 2 could be constituted from various materials, such 
as stainless steel, titanium, a titanium alloy, or composite material that combined 
these, and what equipped with pure titanium the head main part which consists of 
stainless steel material as a face side 3 is illustrated in this example. 
[0029] Moreover, in the crab head set of i= 1 - q, the number of the club head of the 
middle yarn count of the crab head set 2 is defined as m. Here, when the crab head set 
1 consists of odd. the number of the middle yarn count of i= 1 - q is set to m. With this 
operation gestalt, since the crab head set 1 consists of odd of i= 5. the club head of 
the middle yarn count is set to 2c. and the number is set to "3." 
[0030] in addition, when the crab head set 1 consists of even (for example. i=1-10) 
When the number of the yarn count on m1 (for example. i= 5) and middle is set to m2 
(for example. i= 6) for the number of the yarn count under middle and various kinds of 
values in the club head 2 of the middle yarn count are specified, it shall suppose that 
the average of these two yarn counts is used, and Sign m shall be attached and shown 
for convenience. 

[0031] And coefficient of friction of the face side 3 of said club head 2 is filling the 
following conditions with this operation gestalt. 

[0032] muwhen setting coefficient of friction of face side 3 of i^h club head 0=1 -q) 2 
to mui 1>mum And mum<muq and — between i= 1 and i=m (or ml) mu i>=mu (i+D and 
— between i=m (or m2) and i=q mu i<=mu (i+1) 

[0033] Thus, in the iron crab head set 1, most, the low yarn count and by making 
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coefficient of friction of the face side 3 of the club heads 2a and 2e of the high yarn 
count into size, respectively more most than coefficient of friction of the face side 3 
of club head 2c of the middle yarn count, the amount of backspins of a ball can be 
reduced and the flight distance engine performance may be improved by club head 2a 
of the low yarn count. 

[0034] Moreover, in club head 2e of the high yarn count, it becomes possible to 
increase the amount of backspins and to improve the control engine performance. In 
addition, it is as having mentioned above for the amount of backspins of the ball 
hammered out when coefficient of friction of a face side was enlarged in the club head 
of the low yarn count to become less, and for a printing angle to become high, and to 
become advantageous to the flight distance engine performance. 
[0035] Moreover, about club head 2c of the middle yarn count, since coefficient of 
friction of the face side 3 becomes small relatively (for example, since it becomes 
possible to be able to increase the amount of backspins of the ball hammered out by 
the above-mentioned operation, and to improve the control engine performance, when 
a loft angle is less than 50 degrees), it is desirable. 

[0036] An example of this operation gestalt is shown in drawing 2 , and the number of 
the yarn counts of said crab head set is shown for the coefficient of friction mu of a 
face side (a top is size) on the horizontal axis at the axis of ordinate. With the curve 
L3. that to which two kinds of coefficient of friction was set is shown, and the curve 
L4 shows changing to a three-stage. 

[0037] In addition, as a method of changing coefficient of friction of the face side 3 of 
a club head 2, various things, such as a slot formed in a face side, for example, a punch 
mark, surface roughness, and plating processing, can be considered, and it explains in 
order of below. 

[0038] (The 1st operation gestalt) In this example, as shown in drawing 3 . said loft 
angle equips min and each greatest club heads 2a and 2e with two or more slots 4 at 
least in the face side 3, Such a slot 4 can enlarge coefficient of friction of the face 
side 3. so that a flute width W will be enlarged a forge fire if depth D of a slot 4 is 
enlarged as shown in drawing 4 and the gap between slots (distance between the 
groove face edges of the same side) is enlarged further, and, so that it makes small 
the angle theta which the face side 3 and groove face 4a of a slot 4 sandwich. 
[0039] Therefore, in order to change coefficient of friction mu as mentioned above in 
the crab head set 1. it is desirable that said slot 4 fulfills at least one condition of the 
following four conditions a1. a2, a3, and a4. In addition, the number m of the middle 
yarn count of the crab head set 1 etc. is as having described above. 
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[0040] the time of setting the channel depth of an ali position (i=1-q) club head to Di 

— D1>Dm And Dm<Dq and — between i= 1 and i=m (or ml) Di>=D (i+1) and — 
between i=m (or m2) and i=q Di<=D (i+1) 

the time of setting the flute width of an a2i position (i=1-q) club head to Wi — Wl>Wm 
And Wm<Wq and — between i= 1 and i=m (or ml) Wi>=W (i+1) and — between i=m (or 
m2) and i=q Wi<=W (i+1) 

the time of setting the gap between the slots of an a3i position (i=1-q) club head to Ki 

— KKKm And Km>Kq and — between i= 1 and i=m (or ml) Ki<=K (i+1) and — 
between i=m (or m2) and i=q Ki>=K (i+1) 

thetawhen setting to thetai angle which face side [ of an a4i position (i=1-q) club 
head ] and groove face of slot sandwich 1 <thetam And thetam>thetaq and — between 
i= 1 and i=m (or m1) theta i<=theta (i+1) and — between i=m (or m2) and i=q theta(i+1) 
<=thetai [0041] Thus, at least one conditions a1-a4 are desirable, and it is [ two or 
more / three or more ] more preferably most desirable to fill all still more preferably. 
The more detailed example of such an operation gestalt is shown in a table 1. 
[0042] 
[A table 1] 

[0043] In a table 1, the loft angle alpha classifies the crab head set 1 into the low yarn 
count group of 10 degrees or more and less than 30 degrees, beyond 30 loft angles - 
and the middle yarn count group of less than 50 degrees, and beyond 50 loft angles - 
and 60 or less high yarn count group at a three-stage according to a loft angle, and 
the desirable range is pinpointed in each yarn count group. 

[0044] As for channel depth D of the face side 3, by said low yarn count group and the 
high yarn count group, it is desirable to especially be referred to as 0.4-0.5mm, If there 
is orientation for the enhancement effect of coefficient of friction of the face side 3 to 
fall relatively that this channel depth D is less than 0.4mm and 0.5mm is exceeded 
conversely, it stops suiting a golf rule and is not desirable. 

[0045] Moreover, as for the flute width W of the face side 3, by said low yarn count 
group and the high yarn count group, it is desirable to be referred to as 0.7-0.9mm. for 
example. If there is orientation for the enhancement effect of coefficient of friction of 
the face side 3 to fall relatively that this flute width W is less than 0.7mm and 0.9mm is 
exceeded conversely, it stops suiting a golf rule and is not desirable. 
[0046] Moreover, by the low yarn count group and the high yarn count group, it is 
desirable to set the gap K of the slot 4 of the face side 3 to 2.1 -3.5mm. If this gap K is 
less than 2.1mm, the Ruhr minimum will be approached, process tolerance will be 
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required especially severely, and when 3.5mm is exceeded conversely, there is 
orientation for the enhancement effect of coefficient of friction of the face side 3 to 
fall relatively. 

[0047] Furthermore, by the low yarn count group and the high yarn count group, it is 
desirable to make the groove face angle theta into 90 - 1 20 degrees. If there is 
orientation for the enhancement effect of coefficient of friction of the face side 3 to 
fall relatively if this groove face angle theta exceeds 1 20 degrees and it is conversely 
less than 90 degrees, it stops suiting a golf rule and is not desirable. 
[0048] Thus, while reducing and hammering out the amount of backspins of the ball 
hammered out by the low yarn count group, being able to make an angle high and 
improving the flight distance engine performance by regulating the slot 4 of the face 
side 3 of a low yarn count group and a high yarn count group from various viewpoints, 
by the high yarn count group, the amount of backspins of the hammered-out ball is 
increased and control engine performance, such as reducing a run, may be improved. 
[0049] By the middle yarn count group, channel depth D about the slot 4 of the face 
side 3 Moreover, 80% or less of the channel depth of said low yarn count group (or high 
yarn count group) It is desirable that the gap K of a slot carries out [ a flute width W / 
80% or less of the flute width W of said low yarn count group (or high yarn count group) 
/ said groove face angle theta ] to 1 20% or more of the gap of the slot of said low yarn 
count group (or high yarn count group) 120% or more of the groove face angle of said 
low yarn count group (or high yarn count group). 

[0050] Thereby, since the coefficient of friction mu of the face side 3 becomes [ a loft 
angle ] small relatively in the middle yarn count group of less than 50 degrees, the 
amount of backspins of a ball can be increased and control nature improves. 
[0051] In addition, what established the slot 4 also in club head 2c of the middle yarn 
count is shown by drawing 3 . Since the amount of backspins of the hit ball tends to 
fall relatively in case a golf club is generally used in the wet condition, such as the 
time of rainy weather, and in order [ if a slot 4 is located at all the crab under set, ] to 
give a purchaser sense of security, it is desirable to establish a slot 4 in all the crab 
under set. 

[0052] In addition, this slot 4 is set as the same cross-section configuration covering 
the face side of crab, and the whole length of a slot according to a golf rule, and has 
groove face 4a of bilateral symmetry. 

[0053] moreover — this — a slot — four — being related — a channel depth — D — 
about — D — one — > — Dq — a flute width — W — about — W — one — > — Wq 
— a slot — between — a gap — K — about — K — one — > — Kq — a groove face 
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— an angle — theta — about — theta — one — > — theta — q — at least — one — 
a ** — being sufficient — things — desirable — further — a greater than sign 
[0054] (The 2nd operation gestalt) Next, what formed the punch mark 5 in this face 
side 3 as the technique of changing coefficient of friction of the face side 3 is 
explained. As it is indicated in drawing 5 as a punch mark 5, it is a stoma the circle 
prepared in the face side 3 of a club head 2 thru/or elliptical, and coefficient of friction 
of the face side 3 can be enlarged, so that area S (surface area) is so large that depth 
d of this punch mark 5 is large, and. so that the gap k of the adjacent punch marks 5 
and 5 is small. 

[0055] So, in this example, in the crab head set 1 of i= 1 - q, it sets up so that this 
punch mark 5 may fulfill at least one condition of the following three conditions bl. b2, 
and b3. 

[0056] the time of setting the depth of the punch mark 5 of a bli position 0=1 -q) club 
head to di — d1>dm And dm<dq and — between i= 1 and i=m (or ml) di>=d (i+1) and 

— between i=m (or m2) and i=q di<=d (i+1 ) 

the time of considering as the area Si of the punch mark 5 of a b2i position (i=1-q) 
club head — S1>Sm And Sm<Sq and — between i= 1 and i=m (or ml) Si>=S (i+1) and 

— between i=m (or m2) and i=q Si<=S (i+1) 

the time of setting to ki the gap (gap of each center to center) of the punch mark 5 
which a b3i position (i=1-q) club head adjoins — kKkm And km>kq and — between i= 
1 and i=m (or ml) ki<=k (i+1) and — between i=m (or m2) and i=q ki>=k (i+1) 
[0057] Thus, the thing of conditions b1-b3 more preferably fulfilled for all is [ at least 
one / two or more ] preferably desirable. The more detailed example of such an 
operation gestalt is shown in a table 2. 
[0058] 
[A table 2] 

[0059] In a table 2. like the above, the loft angle alpha is classified into the low yarn 
count group of 10 degrees or more and less than 30 degrees, the loft angle of 30 
degrees or more and the middle yarn count group of less than 50 degrees, and 50 loft 
angles or more and 60 or less high yarn count group for a crab head set at a 
three-stage according to a loft angle, and the desirable range is pinpointed in each 
yarn count group. 

[0060] As for depth d of a punch mark 5, by said low yarn count group and the high 
yarn count group, it is desirable to be referred to as 0.5-1 .0mm. If there is orientation 
for the enhancement effect of coefficient of friction of the face side 3 to fall relatively 
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that this depth d is less than 0.5mm and 1,0mm is exceeded conversely, it stops 
suiting a golf rule and is not desirable. 

[0061] Moreover, at said low yarn count group and a high yarn count group, the area S 
of a punch mark is 2 2.0-2.8mm. Carrying out is desirable. The area S of this punch 
mark is 2 2.0mm. There is orientation for the enhancement effect of coefficient of 
friction of the face side 3 to fall relatively that it is the following. 
[0062] Furthermore, as for the gap k of an adjacent punch mark, by said low yarn 
count group and the high yarn count group, it is desirable to be referred to as 
4.3-6.0mm. When it stops suiting a golf rule as the gap k of this punch mark is less 
than 4.3mm and 6.0mm is exceeded conversely, there is orientation for the 
enhancement effect of coefficient of friction of the face side 3 to fall relatively. 
[0063] In addition, although such a punch mark 5 can demonstrate the effect by 
preparing in club head 2e of the high yarn count most with club head 2a of the low 
yarn count at least, it is desirable especially to prepare in all the club heads under set 
like the case of said slot 4. 

[0064] (The 3rd operation gestalt) As other technique of changing coefficient of 
friction of the face side 3, as shown in drawing 6 , giving detailed irregularity 6 to the 
face side 3 by sandblasting processing etc. is mentioned. Coefficient of friction of 
such a face side 3 is proportional to surface roughness, for example, the ten-point 
average of roughness height, R. Then, it is desirable that ten-point 
average-of-roughness-height R of the face side 3 fills the following conditions c1 with 
this example in the crab head set 1 of i= 1 - q. 

[0065] the time of setting the ten-point average of roughness height of the face side 
of a cli position (i=1-q) club head to Ri — R1>Rm And Rm<Rq and — between i= 1 
and i=m (or ml) Ri>=R (i+1) and — between i=m (or m2) and i=q Ri<=R (i+1) — such an 
operation gestalt is shown in a table 3. 
[0066] 
[A table 3] 

[0067] Like the above, the crab head set was classified into the loft angle of 1 0 
degrees or more and the low yarn count group of less than 30 degrees, the loft angle 
of 30 degrees or more and the middle yarn count group of less than 50 degrees, and 
50 loft angles or more and 60 or less high yarn count group at the three-stage 
according to the loft angle, and the desirable range is classified into each yarn count 
group according to a table 3. And by said low yam count group and the high yarn count 
group, it is desirable to set the ten-point average of roughness height Ri of a face side 
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as 10-15 (micrometer), and it is desirable by the middle yarn count group to be 
referred to as 2-7 (micrometer). In addition, this condition c1 may be used combining 
the conditions of said slot 4 or a punch mark 5. 

[0068] Although the desirable operation gestalt was explained in full detail above, you 
may make it this invention change coefficient of friction mu by what performed plating 
processing of the face side 3, the thing which does not give it, and it may deform into 
various modes. 
[0069] 

[Example] (The 1 st operation gestalt) The crab set of the total seven numbers which 
have a slot in a face side was made as an experiment by the specification of a table 4 
(examples 1 and 2, example 1 of a comparison), it equipped with the shaft, the swing 
robot performed the test-forming test, and the amount of backspins of the 
hammered-out ball, a printing angle, a carry, a run, and total flight distance were 
measured, respectively. In addition, the swing robot set up so that it might become the 
head speed of 41.5 m/s at the crab which has the club head of 15 loft angles. The 
result of a test is shown for the specification of a club head in a table 4 at a table 5. 
[0070] 
[A table 4] 



[0071] 

[A table 5] 



[0072] (The 2nd operation gestalt) The crab set which has a punch mark in a face side 
was made as an experiment by the specification of a table 6 (an example 3, example 2 
of a comparison), it equipped with the shaft, and the test-forming test was performed 
on condition that the above. The specification of a club head and the result of a test 
are shown in a table 6. 
[0073] 
[A table 6] 

[0074] (The 3rd operation gestalt) The crab set into which the surface roughness of a 
face side was changed was made as an experiment by the specification of a table 7 
(an example 4, example 3 of a comparison), it equipped with the shaft, and the 
test-forming test was performed on condition that the above. The specification of a 
club head and the result of a test are shown in a table 7. 
[0075] 
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[A table 7] 



[0076] Also in which operation gestalt, the thing of an example can check that the 
printing angle has become [ the amount of backspins of the ball hammered out by the 
low yarn count side compared with the example of a comparison ] relatively few highly. 
For this reason, it can check that the carry and the run have exceeded the example of 
a comparison. Moreover, a high yarn count side, with the middle yarn count, since 
there are many amounts of backspins of a ball relatively, there are very few runs, and 
it can also check that it is easy to carry out a controlling the ball. 
[0077] 

[Effect of the Invention] As mentioned above, while increasing the carry of the ball 
hammered out by lessening the amount of backspins of the hammered-out ball 
relatively in the club head by the side of the low yarn count, and raising a printing 
angle, and a run and improving the flight distance engine performance by invention 
according to claim 1 to 4, in the club head by the side of the high yarn count, the 
amount of backspins of a ball can be increased relatively, a run is lessened, and the 
control nature of a ball may be improved. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the side elevation showing an example of the head set of this 
operation gestalt. 

[Drawing 2] It is the graph which shows the relation between each yarn count of the 
head set of this operation gestalt, and the coefficient of friction mu of a face side. 
[Drawing 3] It is the front view which takes out and illustrates some arm heads out of 
the head set of this operation gestalt. 

[Drawing 4] It is the cross section of the arm head which intersects perpendicularly 
with the slot of a face side. 

[Drawing 5] It is the front view which takes out and illustrates some arm heads out of 
the head set of this operation gestalt. 

[Drawing 6] It is the front view which takes out and illustrates some arm heads out of 
the head set of this operation gestalt. 

[Drawing 7] It is the graph which shows the relation between each yarn count of the 
conventional head set, and the coefficient of friction mu of a face side. 
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[Drawing 8] It is the graph which shows the relation between the surface state of a 
face side, and the amount of backspins of a ball. 

[Drawing 9] It is the graph which shows the relation between the surface state of the 
face side of a number three iron, and the printing angle of a ball. 

[Drawing 10] It is the graph which shows the relation between the surface state of the 
face side of a number five iron, and the printing angle of a ball. 

[Drawing 1 1] It is the graph which shows the relation between the surface state of the 
face side of a number seven iron, and the printing angle of a ball. 
[Drawing 1 2] It is the graph which shows the relation between the surface state of the 
face side of SW, and the printing angle of a ball, 

[Drawing 13] It is a cross section explaining the process of the impact of a ball and a 
face side. 

[Drawing 14] It is the graph which shows relation with the shearing force between the 
elapsed time from impact, covering of a ball, and a core portion. 
[Description of Notations] 

2 Club Head 

3 Face Side 

4 Slot 

5 Punch Mark 

6 Irregularity 
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[0 0 0 8] :Ltlh<Dmm(0^^. 3#. 5S. 7S<0 

mm^i^^^^\it\ nhmi.^titiyi'^—ji'(D^<y ^y^\^ 

[0 0 0 9] :i<oJ:9/j:m«^SI^W(w^^fc«^i-5 

5 /KO 3 r gP5^-(7)(^gP7^ tf Vd^j^ff UT 1>0 
[0010] Iill3 (a) ^ (d) tcti, yuco-r 

^Tx^-t^yyx^^. 
[0011] 11113 (a) VCtMT^ 0 ^ h $ 

tiy^c/i-C-/UBIi. ^?F^LT:7^^;7;S3(Citg?6^J[t®H 

^:7:ii— 3 tc:?&oyh*r[6]0»»;^Mt >':ii— 3 

7fs-/\.B(Dy<y^ :^\fl^mfim^'r^t^:k.htlX 

[0 0 12] ^W#<bfi. t^—J\^B(0-{>y<i7 hOilS 

ill 3(C:^Six-5<aBP 1. P 2ra^Ri^*'[filT*ta^W 
{ceMm$-t^:5w<t^^#lLJ^)fc (1313 (b) ) o 
50 [00 13] r<Di:9J:j:=3rg[J5>B 1 ^:*^<-B 20© 



^&m'Ttif>m<^i:<>rz^^L&LS. mis (c) ) 

10 0 14] ^(Dt^. =^rU^B l{a^. y<y^:^}i' 

[0 0 151 ^fz. m,t3^uy hfk 5 OS^^<b LT. r 
iXct t>/h^/cf:c^ b^^ccj^ ^:/^:y KTM^. :7:3i— 

[0 0 1 6] Tic^^f^. :i(DXoti:mmz.m:f^mm^^^ 
ivrzh<DX\ ^^"yy-^^y h^<Dm^^^m{c^t^\:^x:7z>^— 
[0 0 17] 

K ( i = 1) ;5^P>. t^y hni^^m^X^^&hmS 
^(D^yy'-^y a =<l) ^xm^^^^ y h t l.fz 
T-{T>^ VZ^^y h^iry hXh^X. i = l-^-qCOiJ^ 
Kir :y h(C*5l>T. ^ 9zf^y y h<D^fS\ 
cO#^coS-^^m K-ir :x 

#^0#-^^ni2 i: ^r^<D^^(D^^y'^y h^\Cio 

(o^^^mfz.-r^t^wm.t'T^r^r^/^^'y-^y k 

"^yVXhh^ iSS ( i = l-^-q) OiJ^7>^^2/ KO 

OMm<juq Tii^O i = 1 ^ i =m (3?.fim 1) <^(?:>Fh1 

XVX T^^O i =m (3tHm2) <h 

i =q irCOraT-J:^ Mi^M (i + 1) 40 
[0 0 18] ^AclS*:^2iEte(7)^^'Cfi. n>^h^;5$ 

^/hT-fo'6*t3(&##(^^ ^>^-^.;/ K (i = l) f)^h. 
V^t^^i^X^^mihM^^<D^ V-y^y V (i = 

q) axWk^^'^yVtl.tir^Tly^'yy^yV'^ 

yvx^^x. 'pfj:< thmm^y vnt-mi^K m±(D 

irttc, i = l^q<0^7:/^s/ K"fe3/ hJc*5V>r. 
Kir-;/ hj55#^4s:Oi:#4'rao#^(7)#'^^mi:i-S, 
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<D^^■^ml. *r«1_b<?:)#^cO#'^:^m2 ^ L, ^m<D 

0kV¥al, a 2, a 3, a 4 <7)^i^/^ < d: t> 1 o<^^f4=^ 

al) i#i (i =l'-q) <7)^^>^---s/ K<^)«!l3l$^ 
D i <!rt~S(t #D 1 >Dm ;5>^oDm<Dq t^^o i = 
1 t i =m (Xfiml) t<DmXi^ D i ( i + 

1) d^Oi=m (Xlim2) i = q ^ Offlr-f:i D 
i ( i + 1) 

a 2) iSg (i=i^q) <Z)i5^7:^^-y K(7)ffii|®^W 
i <!:t"S^#Wl >Wm t^oWmKWq ;&^0 i = 1 
i =m (3tJim 1 ) ^ <7)F^-efi W i ( i + 1 ) 

^^o i =m (Xfim2) i = q <t(OrplT*tt Wi^ 
W ( i + 1) 

a 3) i#@ (i =l'-q) <7)>:^7>^--'2/ K<^«<t«i: 
OfBlOOFem^K i t^r^t^Kl <Km 75^oKm>K 

q 35^0 i = 1 i =m (XfimI) t<omXi:X Ki 
( i + 1) 75^0 i =m (3^»im2) <t i = a t<D 
mx\t Ki^K ( i + 1) 

a4) i#g (i=i~q) COrJ' ^y^-;/ KtO:7 jc— 

t)^^em> e q d^o i = 1 i =m (Xtim 1) 
(Omxn e i ( i 4- 1 ) j^^o i =m (Xfim 

2 ) t i = q orsiT'ti e i^e ( i + 1 ) 

[0 0 19] ^fzm^m3mm(o^m\'^. ^yhnti^m 

^bXh^mi:>i&^^(Di^^'y^y (i = l) f)^h. CI 

:7 hn:^^m±xh^mhm^^(7)^ ^:/^y K ( i = 
q) ^'e^^:*:>^ir5/ h<h L/cr>f r:/i5^7:^--:y K-fe 

^5^^ Kf±. y:^--:^m\^^^®(Dy<:y^^—^ 

^*X.Si: ^ t>tC, i = 1 ~q(7)i5^ 73^^^/ h'±y h 

4'raToS^co#^^mi, ^m±<o (r^^/^v^) 

>''^:^^-^— :^'355tXT<^3 0(OM^<*b 1, b2. b30'> 
/<e< lo(;)^{4^$:f^fci-r t<^4#®<^ LTl^So 
bl) i#S (i = i-^q) cOiJ' ^y^i' K<0^^>^^-7 

— :^0^^$^d i tir^t^ d 1 >din 36^0 dm< d 
q i^^o i = 1 <b i =m (35:riml) i:<ORB"Cfi d i 
^d (i + 1) 75^0 i=m (3^«:m2) <E:i=qi:<D 
relT-Jl d i ^ d { i + 1 ) 

b2) iSB (i=i-^q) 7:/^-/ KO^^V^-^ 

— ^J^^T^S^S i <bi-S<t#S 1 >Sm ^^oSm<Sq 
75^0 i = 1 ^ i =m (Xfim 1 ) t(Dr^X\t S i ^ 



(5) 
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S (i + 1) Ti^o i=m (XHin2) ti=q^OPa 
X*{t S i ^ S ( i + 1 ) 

b3) i#@ ii^l-^-d) <D^'7:f^yh*<Dm^'^0 
^<>^'^—'^<Df^m'tk i t-t^t^^fi Kkm /)^0 
km>kq T^^o i = 1 <b i =m (Xt:±m 1 ) t<DmX* 
« k i ^ k ( i + 1 ) ?&^0 i =m (3^Hm 2 ) ^ i 
= q^<r)raT*(:i ki^k (i + l) 

[0 0 2 01 '^tzm^m4mm(Dmm}t. n^^h^^Tosft 

ybXh^Mhi&m^co^^y^^y V {i = l) n 

7 h^t^Mc±X':h^mhmm^(D^ ^^^y k ( i = 10 

y h-efooT. i ==l'-'.ci(r):?'7:/-^i/ Kir 5/ htc::}ol^ 
<DS^<DS^:^m 1 , ^m±<Dm^(7)S^-^m 2 t I.. 

tpm<DS^(D^y':/^y Ki;ii3it6#S<7)M^#^t-S 

ro2*o^i$^^i:^fflv^:5r <t <t 

c 1) i#S (i=l'-'q) (Di^ yy^y h'<Dy =iL—y. 
®t7)+^.¥J^a^^R i irt-'Sih #R 1 >Rm ;i^oR 
m<Rq d*Oi = l^i=m (Xfini 1 ) t<DmX\t 
Ri^R (i+l) ;^^oi=m {X\tm2) ti^ 
qt<OmX\^ Ri^R (i+l) 
[00 2 11 3fe*32ls:^aStc:felNT. ^^i— 

[0022] i^tiy =^—ym(Dm^\^. R&A(Drt^ 

1 8 omt i.x^n^*ti:^^^o 

[0 0 2 31 *yci7^— ^j^^^H-^iv 

[00 241 ^®C0-F^,5pj^a^fi. J I 

S B 0 6 0 1 (D^ 5 r+^,lf j^^^ (R 2 ) <^>S 

^^t/^^j \z,^i£^xm^'t^h(ot-rho 

[0 0 2 51 

iauc^-t-j:9f>^> ^mmmmcor 

^T>=!j\^y^ yy^y h'± y h lit.. u>'h^a}5>^ 
/hT-^i3St<g:#^OiJ^^y--s/ K (i=l) 75^^. a 
7 h^;d5^:*:r-fe^>ftti^#^^Oi5^^:/^5^ K (i = 
q) ^xmik^^-^y htl.tzh(OX^^o so 



8 

[0 0 2 61 :i<DXo^^T^T>i:7yZf(D^y h^-^y h 

3#r^r>'-'9#r>rT>'^-e(7?7^ir5/ h (i 
= i~7) . :ittbic K7^fc*>^r><T 

^^W^t^S'-l 3*. J:>9$?*L<Ji:7-'l 3;*:. 
U< tl?- 1 0:^xm^^ti^(D:dm^ LV\ 
[00 2 7] El tc:^-r^J6?l^^r-|i. 3 . 5 . 

7, 9, 1 l#T-rr>' i-^l^h^^^yi^) <D^y h'2 
3-2 eji^b^^e-Sir-/ hO^*:Sc;655*: (i = l-'5) 

h*2$:^^-t^itib\Ci&S^<0^ yy^y K2 75- 

[0 0 2 81 ^tir-(Tl^=^Ji^y^yzf---y h^i^ y h 1 
icioi^^Tfi. m:^i^^h^y hi^f)^/h^\^^h<DX\ 10 
'-'25S. :Rt>n:7 h:^|;05:^c^v^t(O't^5 S'-e ojSig 

■^bT4^M<7)#^li3 0-4 5gSgtC^^$tl.S 

^m^(Dunxmmx^. ^^mxi-^y^y^i^i-y^m^hti: 

tch(0^m7r^LX\,^^o 
[002 91 ^/t i =l'-q<?5^^:^^5/ Kir^y 

K(D#-^^m<h LT^i^^o y^^y h^±y 

M7)^^^:*:x-t^^^tb5^#tcti. i = l-qCO^^rBl 

K-fe :y M = 5 (0«^^*T-^g^^ti^f::*!). +P«1<^) 

[0 0 3 01 ^y-zT^yY^yVX tH^^i^ m 

;tt^i=l-10) T-P^$n5^#tC{i. ^Wf<D^ 
#(D#-^^ml («?ij;tf^ i =5) . ct3p«lJ::<D##0#-^ 
^m2 (0llx.rii=6) irU. cpra<^##<OtJ^7:/-^-;/ 

K2f;^jott5#a<Dfil^1^^i-^^#fi. ro2*(^)# 

[0 0 3 11 -^LT. ;^ll;teffmr*fis mfis^^y-^.y 

[003 21 i#a (i=i--q) <r>{^y:f^yY2<r> 
y:r,—y.m3(Dm^^M^n i <b-r5<b#/i 1 >Mm 
75^0 /i m< /i q 75^0 i = 1 ^ i =m {JLitm 1 ) <tO 
rnl-eii Mi^M (i+l) ;5*0 i =m (X«m2) 
^ i =q (bOrsir-Ji Mi^li (i+l) 

[00 3 31 Z(DXoiZ. T-fT^^yZf^y h'-^y h 
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^^^<r>i;y^^y K2 c 0:7^1— 3 OJSB»R»ct 
Tjf-yKT)/^ y^y. fc'vft^^® i:6*35>-et ^SggittigS: 
[0 0 34] ^fc. ^^^<D^'7-:f^yY2Q'r:\±y<^y 

^ fl-^tH L^g^5i^< oTfRSEPSS 

[0 0 3 5] ^/ccprao#^(D^7>^^'y K2 c^c:o^/^ 

0ij^f^n:7 b^^Ti^s oa*ssT*fcs<fc9?fcm'a^^- 
[0 0 3 6] (l!2t;iti. ^OHJSJF^ffico— -piJ^^L. ^ 
fE>:7^:/^,y Kir -y h(:o#^^^^bri/>5o fi«|L3 

T'tim»^^2)>2a®is:^^n^ct)^^^b. ^fc*^ 

[0 0 3 7] /^*D^7::?'-^!y K2(^>^ai—;^ffi3<DJ^^ 

[0 0 3 8] (mi SiSJf^fli) r. c^^JT'll. HI 3 

rco^t 5>;fe«4fi, I114tc:^t*ci:pfc, 

S4(^i^^D^:>^^<-r^<t{5<h\ ^tzmmw^^^< 



[0 0 3 9] Uyt^^SoT. ^yy^y Y^iy h l\Ci6\f^ 

it4;$5JS^T<?5 4O60^<4^a 1 . a 2. a 3. a 4<D(l^:^j: 

K-k-/ h l(;5+rrac0#^O#-^m7fe^fitfr|5Lyb3i 

[0040] al) i#@ (i = l~q) (D^v^^y 
10 K<Di«^$^D i ^^Sir^D 1 >Dm 3&^oDm<D 
q ^Cl^O i = 1 <^ i =m (Xtiml) ^(DrB^T'ti Di 
( i + 1) 75^0 i =m (3^fim2) <i: i = q <ir (O 
PBlT-fi D i ( i + 1) 

a 2) i#@ (i = l-q) (7)^ ^ :y Kco^itl^W 
i <t"r5<fc tWl >Wm ;!>^OWm<Wq jCf^o i = 1 
<!: i =m (XHm 1) t(DmX-\'X W i ( i + l) 

d^oi=m (Xl;im2) ^ i =q <?:<7>rplT*{;i Wi^ 
W ( i 4- 1) 

a 3) i#@ (i-l-q) C0^7:/--5^ KOfg<tS^ 
20 <^Pp1(OPBlRi$rK i ,bi-^^#K KKm 75^0Km>K 
q 75^0 i = 1 <?:: i =m (X(iml) tcOf^Xn Ki 
^ K ( i + 1 ) :^i^O i =m m 2 ) i = q ^ <^ 

r^Xn K i ( i + 1) 

a 4) i#a (i = l^ci) (D^^y^y Y(Dy=i:.—y^ 

;^>O0 m> 0 q 7!)>o i = 1 <!: i =m (Xiim 1 ) t 
COPflT-»i 0 1^0 ( i + 1 ) ;&>0 i =m (Xtim 
2) ^ i = q ^(OPBlT'ti 0 ( i + 1) ^ 0 i 
[004 1] r<Oj: ^#a l — a 4(D(};^ti:< th 

30 -o. »^L<fi21^il±. J:«9ff^L<(i3J^±. 

[0 0 4 2] 

[*ii 



40 



50 
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11 12 













1 0^a< 3 0 


3 0^a< 5 0 


5 0^a^6 0 


(nn) 


0.4-0.5 


8 09€JeiT 


0.4-0.5 


(on) 


0.7-0.9 


is, (X<4S) #^»<o 

8 Q%&rf 


0.7-0.9 


(on) 


2.1-3.5 


1 2 096JBU: 


2.1-3.5 




9 0-12 0 


1 2 09612l± 


9 0-1 2 0 



[00 4 3] ^1 r*H. ^ ^ Kir h 1 ^ P h 

0SJM±:^)^o3 0S*?S<^ig:S^?¥^> ^yh 
^ 3 0SJeJl±-'d^o5 0S*W<^)4'r^#^P^> 20 

5 0 6 0 J|^T(?:>ii5S#ll <>: o :7 h 

1 0 0 4 4 1 fiirlB®##^l¥^t/ii5##S¥-e(i. >^:ii-;;^ 
ffi3(0?t^$Dti 0. 4 — 0. 5iiim<t-r^c^;65i|^(c:it?^ 

1 0 0 4 5 1 lifc^^i&^^mRrjmm^m'cn. m^. m 

ff 7 3.— >^ffi3 0Sfi|SW«:. 0. 7-'0. 9inm<!:-^5<0 

[0 0 4 6] *fce##i¥2SlT/iS§^gf-C-ti. 
ffi3<D«4(DrBlPSK^2. 1 — 3. Smm^i-^OdW* 

5£-:5^^PXltS;d5ij§{c>'t'rfc^5R$tt. iSfrtc:3. 5mm 

t y 3 <r)^^#.^(^)ti:^^^;ii5t9>Pr6«) 40 

[0 0 4 7] {g:#^g¥&I/ii5#^i¥T-H. mm 

:ftg0^9 0 — 1 2 0gi:i-^tO;5S»^H.\ roiSM 
^^S0)5^ 1 2 oa^j@x.S<i:. ;^®3<^^S^. 

^®3(^^4^M>«^<og^,75^b^©J-r5r irfcj: {& 



[0 0 4 9] ^yt'^raS^S^rii. 7:n->^®3<?:>^4 

1 2 0%i^Ji^i-^r 

10 0 5 0] mtcij:t9. 0 7 h:^/55 5 oS*i^60*r^ 
[0 0 5 1] tj:iom3X^t^m<D^^<0^^y^y h^2 

c\chm4^mi''ftih(07^^7jk^tix\i^^o -mcmy^m 

fc«?). ^fc-fe7 M'<^^"C<Di5^7>^lci»4dSfo5<^:aM 

4^^tt5cO;05M^ LV\ 

[0 0 5 2] /.e*5:iC0^4 =r/^7/U— /^{Ct^&V^:^ 7 

®?fmt-i9:^$iX3!»^o;fe*^$^(?:)8SM4 a ^WUTv^ 

So 

[0 0 5 3] ^yh:i<Dfflt4J;iilLT. S^ai^D{c:ov^-c 

CODl>Dq, ®^^SW^C:o^/^-C^7PWl >Wq. ^FairalRi 
K^C:ol^T^DK 1 >Kq. ^COV^T(O0 1 > 

[0 0 5 4] (^2^teJg«i) iJctc. y=^-:^m3(r>m 
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[0 0 5 51 ^:iT\ :^t?^J-C(i. i = 1 ci(D^ 
5^ Kirs/ b ltc43V>T. ^ <D>''?>^-^— 5 jJ^ii^T^O 3 
oco^{4=bi. b2. b 3co<i;'/j:< .5: t loo^{^t=^a 

[00 5 6] bl) i#S (i^l'-q) 
K<7)^^>'^-^— 5 <Dm^ d i <h"f-S ^ t d 1 > d m 
A^odm< d q ;6^0 i =1 t i =m (XHm 1 ) t 
(DfSX^n d i ^ d ( i + 1 ) i =m (Xfim 

2 ) ^ i = q ^ <7)Fpir*li d i ^ d ( i + 1 ) 
b 2) iSi (i = l'-q) CO ^ ^ :y KO/-^ V^-^ 



10 



— StDSSas i t-t^t^S 1 >Sm ;^^oSm< S 
q 75^0 i = 1 i: i =m (Xiiml) t(7)fBlT-Ji Si 
(i +1) d^Oi =m (Xfim2) ^ i ^q^O 

mx-n s i ( i + 1) 

b3) i#@ (i^l-'q) (D^^y^y h'(Dm^'^'? 

i k 1< km ;6^okm>kq i = 1 

t i =m iXnml) t<DmX\t k i ^k ( i + 1 ) 

7)^0 i =m (X{:im2) ^ i = q t<DmX*\'X k i ^ 
k ( i + 1) 

[0 0 5 71 :i<D^o{^. #^{+b I'-b 360'>/^< i: t> 

— »^ u < 2 JSJLi. J;'9»^L<Jt^r^ffiyhi- 

[0 0 5 81 
[^21 











1 0^a< 3 0 


3 0^a< 5 0 


5 O^or^B 0 


(om) 


0.5-1.0 


8 09tf£lT 


0,5-1.0 


(fua) 


2.0-2.8 


8 


2.0-2.8 


(oud) 


4. 3-- 6.0 


1 2 096J2Lh 


4.3-6.0 



^ Btia7 (deg) 

[0 0 5 9 1 ^2X*»:i. Hiffa^[s3^. ^ ^ Kir :y 

h^a:7 h:^a^ 1 O^l^±:f5^o3 0g*«O{g:S#l¥ 

— rJ' 5(7)1^^ dflO. 5~1- Ommt't^(Ofi^B^l. 
V\ rO^$d;d5o. 5mm*S§T*$?5<^. 37^>-;7.®3 

[00 6 11 *fcHtrieig;#^Sf&t5iS»^»-e«. 

^-^—^(Om^Sn^ 2. 0'-2. 8nmi2 tir^<Otm 

[0 0 6 21 ^ tiri5{g:#^S¥2Str/ii5##i¥T'J^. 
g|»?-g'9>'<V^-^— :^^<DrflfiSkfi> 4. 3-^6. Onnn^ 



6. OimnSrax.Si::7 3i— ;:^®3OS^Sc<0ii:^3b^ 

[0 0 6 31 T^jo, C<7)J; ^^if^^V"^-^—^ 5(^. {i^J^c^ 
< thmhi&m^<0^ ^y--^iy K2 a 

K2 e ti^m^-f ^ :i t\cX^ ^<D<^^^mWl. 

[0 0 641 (S3 HffiJi?®) :7 ni-XDi 3 <D^^.IS 

>- K:/7^ h^iL^/.t^*tci:i9^^/^&adi6<^:7^-;^S 

-So ^r-C:$:0ijr*fi i = 1 —qOi^'^y^*;/ K-fe-y M 
c lSrSi)tt-^i:dS»^bV\ 

[00 6 51 c 1) i#@ (i = l~q) (D^y^^y 
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Rm ;^>oRm<R q i ^ \ t i =m (Xf^im 

1) t(DT^'r:\^ Ri^R (i + l) ;5i^oi=m (3?. 



[0 0 6 6] 



16 

3 tc^-To 











1 0^a< 3 0 


3 0^4r< 5 0 


5 0:^a^6 0 


(/*«) 


1 0-1 5 


2-7 


1 0-1 5 



^ ff tto7 ^A (deg) 

[0 0 6 7] *3T'fi. i^7>^--:y K-fe:y 

h^^ 1 OffiJeJL_b:6*o3 0 S7tc«<^®#^S¥ ^ . 

u:7 h:S3 0££J^Ji^^o5 0g7^ffi(O^rBl#^S¥i^^ 

:7:x— >^®c7)-h ,^>¥^a^R i ^ 1 0~1 5 (Atm) ic: 
m.'&'t^(0^^^^^<^ *F«1#^S¥'T?Jl2'-'7 (/im) 20 

[0 0 6 8] )^JlJi»*LV^^jjS?l^®JCOV^rPfaib]fe 



[0 0 6 9] 

4 1 . 5m/ s CO^:y K>?. Kt-J'<t^<t ^Ix^Ufco 
[0 0 7 0] 

[^4] 









^7 h^a (deg) 










1 5 


2 0 


3 0 


3 7 


4 5 


5 0 


5 6 






(no} 


0.9 


0.9 


0 


0 


0 


0.9 


0.9 






(no) 


0.5 


0.5 


0 


0 


0 


0.5 


0.5 






(deg) 


9 0 


9 Q 


1 8 0 


1 80 


1 8 0 


9 0 


9 0 


1 




(am) 


2.1 


2.1 




eo 




2.1 


2.1 






(m) 


0.7 5 


0.7 5 


0.6 


0.6 


0.6 


0.7 5 


0.7 5 






(on) 


0.4 5 


0.4 5 


0.3 5 


0.3 5 


0.3 5 


0.4 5 


0.4 5 






(deg) 


1 1 5 


1 1 5 


1 4 0 


1 4 0 


14 0 


1 1 5 


1 1 5 


2 




(diO 


3.4 


3.4 


4.1 


4.1 


4.1 


3.4 


3.4 






(im) 
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